Successful breeding and hatchery experiments of the spineless cuttlefish Sepiella intermis at Tuticorin shellfish hatchery by Sivalingam, D
MARINE FISHERIES 
INFORMATION SERVICE 
T"*" August, September 1999 
T T ^ TECHNICAL AND 
4<rTi EXTENSION SERIES 
% ^ ^ t ^ TTTT^ T T r f o R T ^ CENTRAL MARINE FISHERIES 
a r ^ ^ T F T TTF^rFT RESEARCH INSTITUTE 
cblfTr^H, ^TRcT CO( HIN, INDIA 
INDIAN COUIVCIL OF AGRICULTUPAL RESEARCH 
907 SUCCESSFUL BREEDING AND HATCHERY EXPERIMENTS OF THE SPINELESS 
CUTTLEFISH SEPIELLA INTEEMIS AT TUTICORIN SHELLFISH HATCHERY 
D. Sivalingam 
Tuticorin Research Centre ofCMFRI, Tuticorin-628 001, India 
The spineless cuttlefish, Sepiella inermis 
is a shallow water species widely distributed 
in the Indian waters. At the hatchery of the 
Tuticorin Research Centre this cuttlefish was 
reared and it attained sexual maturity and de-
posited viable eggs u n d e r captivity. The 
hatchlings are also being successfully reared. 
Till recently in cephalopod hatchery the egg 
masses were collected from the natural spawn-
ing grounds and further rearing experiments 
were done, whereas now for the first time in 
the country, hatchery production of cuttlefish 
seed has been possible from the second gen-
eration. The result of the experiment widens 
the scope for promoting cephalopod culture in 
India. 
S. inermis is an important cephalopod com-
ponent forming a bycatch of shrimp trawlers 
throughout the coastal belt of India. At the 
Tuticorin Research Centre of CMFRI experi-
ments on cephalopod culture were initiated 
right from 1985. Cuttlefishes lay the eggs in 
asses in sheltered and calm areas in the in-
shore waters. Egg masses of this cuttlefish 
were collected from Manapad near Tuticorin, 
east coast of India in September 1998 and kept 
in filtered seawater. Hatching started the very 
next day and it took 10 days for the entire egg 
mass to hatch out and release the young ones 
(Fig. 1). The mantle length of the hatchlings 
was 2 mm. Initially the hatchlings were fed 
with mysids bu t subsequently they were given 
a mixed diet of Acetes and mys ids . The 
hatchling showed good growth rate and after 
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Fig.I. Young ones of Sepiella inermis hatched out
fromthe eggmass.
a periodof 75 daystheyhad a meanweightof
37.9 g and a mean length of 57.2 mm. The
twoand a half monthold cuttlefishmatedand
spawnedin the rearing tanks.
During mating the male and femalecut-
tlefishesswamtogetherwithJheir headsclose
toeachotherwhile maledepositthespermato-
phoresin theseminal receptacleof the female
cuttlefish. Cephalopod researchers at the
Woods Hole Laboratory Massachusetts have
commentedthat this methodof matingpopu-
larly termedAristotles positionwas rarelyob-
served in captive conditions. In the usual
methodof spawnjng the partners swim side--
1.
Fig. 2. Femalecuttlefishdepositingeggmasson thenylon
rope.
by-side and the spermatophoresare attacha.
to the mantlewall of the femalenear the ov'
ductor on thesurroundingviscera. Afterma:
ing the femalecuttlefish deposit the eggsC.
the aerationtubes and on nylon ropes(Fig.:
inside the tanks. The first batch of eggswer-
depositedon 18.11.'98 in thehatcherytanks
Whenit wasobservedthatnylonropesareide...
substratesfor eggdepositionadditionalrope-
were providedin the rearing tanks to colle<:'
moreeggs. In the subsequentdaysmorear..:.
more females deposited eggs on the nylc.
ropes. Eggswere depositedoneby oneat a.-
interval of approximately40 seconds. All th-
eggswere fertilised and had viable embrya-
which started developinginside the eggca~
sule (Fig. 3). After an incubationperiodof :
daysthefirstbatchofhatchlingswerereleased
Thus for the first time in India youngones-
the spinelesscuttlefish were producedin tl'--
hatcheryfrom F 1generation.
.
Fig. 3. Developingembryosinside the eggcapsule.
The present work is a remarkable achie"-
ment since it gives valuable information on t.;;-
life cycle, behaviour and culture requiremer:--
which areessentialfor developingcephalop-
hatchery techniques. With the curre-
achievementSepiella inermishas emerged_
a potential species for aquaculture. The f;;.,,,
growth rate, short life cycle, high fecund.-
goodhatching rate and absence of larval stas-
support Sepiellainermisas a suitable spec-
for aquaculture.
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In India studies have been conducted on 
the hatching and post hatching behaviour of 
the Palk Bay squid, Sepioteuthis lessoniana 
and the pharaoh cuttlefish, Sepia pharaonis. 
Though valuable information on the growth of 
young cephalopoda was obtained it was not 
possible to develop a complete hatchery tech-
nology. Cephalopods have been successfully 
reared under captivity in Thailand. Based on 
the p re sen t r e su l t s it can be s ta ted t h a t 
cephalopod culture is possible through hatch-
ery produced seeds. With grow out period of 
75 to 90 days it will be possible to take three 
crops per year. Apart from its use for human 
consumption, another possible target is the 
aquarium market. Fishery management and 
aquacul ture development activities in other 
nations have focussed on conservation for aug-
menting the cephalopod stock by protecting the 
b r e e d i n g g r o u n d s a n d sea r a n c h i n g of 
hatchlings. 
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The brine shrimp Artemia inhabiting salt 
pans, coastal lagoons and inland salt lakes is 
widely distributed on the five continents. In 
India, this species has been reported to occur 
in the salt pans in Tamil Nadu, Maharastra, 
Gujarat and also in the inland salt lakes in 
Rajasthan. In all these places only parthe-
nogenetic strain of the brine shrimp namely, 
A. parthenogenetica ha s been recorded so far. 
But recently the occurrence of A. franciscana, 
an exotic sexual s train was recorded for the 
first time from the salt pans at Tuticorin. As 
the entry of the exotic species into the natural 
ecosystem may result in a competition with the 
native species, some aspects of the reproduc-
tive biology of the species viz. fecundity and 
inter-spawning periodicity were studied under 
laboratory conditions and the same are pre-
sented here. 
In order to study the fecundity and inter-
spawning periodicity, experiments were carried 
out with the brine shrimps collected from the 
salt pans at Veppalodai on 5-3-'98. The salinity 
and pH in the na tura l ecosystem, from where 
samples were collected, were 143.4 ppt and 7.5 
r e spec t ive ly . The b r i n e s h r i m p s were 
t ranspor ted to the Laboratory at Karapad, 
Tuticorin and were distributed to two differ-
ent perspex tanks containing about 50 1 of fil-
tered sea water, with salinity at 35.9 ppt. On 
the next day morning a few were found dead. 
The remaining animals maintained outside 
under open sun light were fed with Isochrisis 
galbana, which was cultured separately. From 
this stock a total of 15 pairs in riding position 
were collected and each pair was transferred 
to individual t ransparent plastic container of 
500 ml capacity containing about 350 ml of 
filtered sea water on 16-3-'98 and was fed with 
/. galbana daily after removing about 50 ml of 
the medium. The containers were observed 
daily in the morning and when nauplii were 
noticed they were counted and the parents 
were released back into the same container 
with fresh medium for further spawning. 
The fecundity and inter-spawning period 
in A. franciscana is given in Table 1. It can be 
seen from the Table that the number of nauplii 
released by each pair during the entire period 
of the experiment ranged from 19 to 117 with 
the inter-spawning period varying from 2 to 9 
days. Out of the 15 pairs experimented, the 
spawning was found to be partial in two fe-
males which released nauplii in two consecu-
tive days. In the first spawning the number of 
nauplii released by each pair ranged from 19 
to 100 with maximum number of females (46.7 %) 
releasing nauplii in the range of 61 -80. Only 
6.7 % of the spawners released less than 20 
nauplii. The second spawning was observed 
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